that he won an exhibition to St John's College, Cambridge, and was awarded the school Commemoration Scholarship.
He had been encouraged to take up a university education by his uncle, Joseph Burtt Davy. His father, having left school very early, and having had no contact with university education, relied heavily on Davy's advice. His father commented at the time that the scholarship and exhibition provided means that were considerably in excess of those available to him when he had started farming.
Davy's influence on the young Hutchinson was greater than simply pointing him towards a Cambridge education. Davy had been a botanist in the Transvaal government service and had then started farming near Vereeniging, specializing in the production of seed maize. Later, he gave up farming and came to Cambridge to pursue his studies of the South African flora. From an early age, it had been Hutchinson's ambition to go to South Africa to work with his uncle. Instead, he came directly under his influence as an undergraduate at Cambridge.
Hutchinson wanted to read agriculture, but his uncle thought he should read botany. When Hutchinson persisted, his uncle suggested that they should consult Professor Biffen (later Sir Roland Biffen, F.R.S.) and an interview was arranged. His uncle introduced him as a lad who had been brought up on a farm and could turn his hand to any practical farming work. He said he thought that, with such a background, a botany course would be more suitable than agriculture. Professor Biffen replied: 'D on't let him read agriculture. It would be a great mistake. Take botany, of course' (126).* Davy gave Hutchinson his reprint collection consisting mainly of papers on breeding and genetics, especially the early work on maize. Hutchinson later claimed that he had learnt more about breeding and genetics from his uncle's reprint collection than he had from the formal course of studies at Cambridge. Although his interest in genetics had been aroused through these contacts with his uncle, he showed no inclination to pursue an academic career, preferring the more practical side of science and its application to problems of agriculture. Accordingly, after achieving second class honours in both parts of the natural sciences tripos, he successfully applied for a studentship with the Empire Cotton Growing Corporation (which later changed its name to 'Cotton Research Corporation').
These studentships, like those awarded in agriculture by the Colonial Office, comprised one year in the School of Agriculture at Cambridge, followed by a year at the Imperial College of Tropical Agriculture in Trinidad. During his postgraduate year at Cambridge, he worked under F.L. Engledow (later, Sir Frank Engledow, F.R.S., Drapers Professor of Agriculture at Cambridge) and was given a project on the inheritance of straw solidness in wheat, work which gave rise to his first scientific publication (1). In Trinidad, the Professor of Botany and Genetics was S.C. Harland (later F.R.S. and Professor of Botany at Manchester). Hutchinson was stimulated by Numbers in this form refer to entries in the bibliography on the accompanying microfiche. H arland's lectures and by the practical projects he set, illustrating the wealth of the unexplored aspects of the botany of tropical crops.
EMBARKING ON A CAREER IN RESEARCH
H utchinson's professional career began in 1926 when he took up his first appointm ent as A ssistant C otton G eneticist at the Em pire C otton Growing Corporation's newly created Cotton Research Station in Trinidad, situated beside the Imperial College. H ere he again came under the influence of H arland who had accepted the post of geneticist in charge of the station, when it was started in 1924. It was he who gave Hutchinson his initial enthusiasm for cotton genetics and taxonomy and profoundly influenced his approach to research in other ways.
The research approach advocated by the Corporation at the Trinidad station was unusual at that time for a commercially orientated organization. The Corporation's research policy was guided by a scientific advisory committee comprising leading scientists from universities and research establishments in the U.K. It was largely under the influence of one member of that committee, Professor Sir John Farmer, F.R.S., that the Corporation had decided to create the Trinidad station. It differed from other research units supported by the Corporation in that it was assigned the task of studying the genetics and physiology of cotton, free from the responsibility of working on the immediate problems of cotton producers. The spirit of this decision impressed Hutchinson and clearly influenced his own attitude to research policy throughout his career.
At the Trinidad station, Harland made full use of the comparatively advanced state of the education system to build up a pool of assistant staff of a competence not to be found elsewhere outside western Europe and North America. In his research, he was dedicated to the task of elucidating the taxonomy of Gossypium through intensive study of the genetics of crosses between wild and cultivated forms and within the cultivated species. For this purpose he built up a comprehensive collection based on expeditions to all the cotton areas of South and Central America, together with accessions from Africa and Asia and wild diploids from areas where they were endemic. By the time Hutchinson arrived, Harland was already well into research on the New World (tetraploid) species and he assigned to Hutchinson the task of working on the Old World (diploid) species.
The many contributions that Hutchinson subsequently made to the literature on the genetics of cotton began with the publication in 1931 of a paper on the inheritance of corolla colour and petal size in the Asiatic cottons (4). He published similar studies at intervals during the early part of his career (5) (6) (7) (8) (9) (10) 12, 18, 22, 23, 30, 32, 37, (50) (51) (52) . All reported the results of applying Mendelian principles to easily measured characters of the cotton plant. They reflect the growing enthusiasm at that time for the prospect that Mendelian genetics would offer a real opportunity of transforming plant breeding from an art to a science with predictable results (27, 28, 39) , a prospect that, even with modern molecular genetics, is still far from being realized.
Although Hutchinson made very reasonable progress on the tasks assigned to him, there were limitations to working on the diploid cottons in Trinidad, where none occurred naturally, and there was no commercial crop. Consequently, when an opportunity arose of working in India, Hutchinson was advised to take it. He was offered an appointment at the Institute of Plant Industry at Indore, attached to the Indian government service. The posting of staff to government research stations was a mode of operation espoused by the Corporation as an efficient means of ensuring close collaboration between specialist cotton staff and others working more generally on agricultural problems of the country. Eventually, all overseas staff of the Corporation were assigned in this way, other than those working at its own central station.
A LEADERSHIP ROLE
On arrival in India in 1933, Hutchinson was faced with a very different attitude to research from that he had encountered in Trinidad. It was the entrenched policy of the Indian Civil Service (I.C.S.) that research could be supported only if it showed promise of immediate benefits. In recalling his early experiences in India, Hutchinson wrote (126):
In truth, in the 1930s, Indian agricultural research was a standing object lesson of the dangers of concentrating on immediate problems. The criterion adopted by the early I.C.S. heads of the service, that a research project must offer something of immediate applicability, had resulted in the service running out of steam in 30 years.
Hutchinson was fortunate in that there was already a realization among senior civil servants that change was necessary. Moreover, there was becoming available a steady flow of well-trained Indian graduates eager to be guided in their work. Hutchinson siezed the opportunity, convinced the authorities that he knew what to do, and harnessed the enthusiasm of his numerous Indian colleagues into a concerted attack on the genetics and breeding of Asiatic cottons. Collectively, the Asiatic cottons then constituted probably one of the greatest pools of genetic diversity of a single agricultural crop to be found anywhere in the world. In later years, Hutchinson looked back upon this spell in India as the most productive period of his career, which is clearly reflected in the published work that emanated from this assignment.
Learning from H arland's approach in Trinidad, Hutchinson took advantage of the availability of increasing numbers of school leavers to build up a pool of well trained assistant staff, giving him immediate access to human resources that were undreamed of by individuals at his stage of career in the Western world. Not only was he able to forge ahead with his own studies on the genetics and taxonomy of the Old World cottons, but he published, often jointly with his Indian colleagues, on a range of other topics, including various aspects of field experimentation and statistics (11, 20) , plant breeding methodology (13, 15, 29, 30) , measurement of lint quality (19, 31, 43) , and even on the genetic principles of cross breeding for milk yield in Indian cattle (21).
THE EVOLUTION OF GOSSYPIUM
Hutchinson's work in India on the genetics of the asiatic cottons was done against a background of the initial knowledge he had acquired under H arland's guidance in Trinidad on the taxonomy of the genus Gossypium and, especially, on the evolution of the cultivated cottons. Although he had made good use of his time in India to continue to explore the relatons of the Old World cottons, the opportunity to make a major contribution to the taxonomy of the genus was presented to him when he returned to Trinidad in 1937. With H arland's departure, Hutchinson assumed responsibility for the whole of the Gossypium collection.
Published work on the genus left much to be sorted out. A fter the cotton crop became established in Italy in the mid-19th century, some taxonomic work had been published in 1866 by F. Parlatore and also by A. Todare who, in the following year, produced a monograph on the genus Gossypium. Later, in 1907, Sir George W att published his Wild and cultivated cotton plants o f the world. It reflected the familiarity he had acquired with the crop in India, augmented by the study of herbarium specimens on his return to England. Although W att had only morphological criteria on which to base his conclusions, his work has remained an important source of information for all subsequent studies.
This early work laid the foundations for the major advances that became possible after the application of cytology to taxonomic investigations. As early as 1924, H.J. Denham, working under Harland at the Shirley Institute (U.K.), had reported that the Old World cottons were diploid (2 n = 26) and those of the Ne (2 n = 52), but this conclusion was based on only the relatively small collection of cottons then available to him. The same conclusion was given more general acceptance when the Russian scientist G.S. Zaitzev published the results of his more extensive studies. Furtherm ore, on the basis of morphologcial and geographical considerations, Zaitzev distinguished two groups within each karyotype; an A frican and an Indo-Chinese group among the Old-World cottons and a Central American and South American group among those from the New World. Taxonomic thinking was further clarified by the work of J.O. Beaseley who, in a paper published in 1940, established the amphidiploid origin of the tetraploid forms of Gossypium and subsequently contributed a genomic classification to the genus that provided the basis for later taxonomic interpretation.
In Trinidad, Hutchinson and his colleagues built on these findings to define the four cultivated species that became the established classification of the world's cottons and formed the basis of the The evolution o f Gossypium and the differentiation o f the cultivated cottons, published in 1947 (54). The book stands as a landmark in our understanding of the taxonomy and evolution of an agricultural crop. Although Zaitzev died before he could complete his studies, his work was continued by his student F.M. M auer who, in 1954, published a monograph in Russian in which his conclusions differed only slightly from those of Hutchinson and his co-workers.
Hutchinson's contribution to the taxonomy of cotton was attributable to his being the right person in the right place at the right time. He brought to bear a wide range of knowledge as botanist, ecologist, geneticist and breeder, as well as the motivation, stemming back to his days in Cambridge, to sort out and rationalize a myriad of different types of cotton growing in homesteads in vast areas of Asia, Africa and America. In Trinidad, there was the collection of cultivated cottons and the wild species of Gossypium so painstakingly built up by Harland, but augmented under Hutchinson's leadership. Harland had already made a significant contribution to understanding the diversity of the New World species and the genetic barriers among the different forms. Moreover, Hutchinson could interact with colleagues at the research station who, though small in number, were all outstanding scientists in their own right. His two main collaborators, R.A. Silow and S.G. Stephens were by that time experienced cotton geneticists and they all had the benefit of the painstaking cytological work of their colleague A. Skovsted.
The most recent major work devoted to the tribe Gossypieae (Fryxell, 1979 ) acknowledges the importance of Hutchinson's work on Gossypium. The taxonomy of the genus as developed by that small team in Trinidad stands virtually unchanged, with only refinements and additions in the light of more recent research and collection. Although their views on the taxonomy of the genus have thus stood the test of time, as did their broad concept of the evolution of the genus, their hypothesis on the evolution of the cultivated tetraploids did not.
In essence, they developed two main hypotheses. The first postulated that the genus Gossypium is an ancient, monophyletic genus of xerophytic shrubs that originated in the great arid land mass identified by Wegener as existing in late Cretaceous times. As this land mass broke up and its component pieces drifted to form the present continents, so the sections of the genus began to become differentiated into the major groups of related wild species. At that time, the theory of continental drift had not gained general acceptance, but as Hutchinson later observed (126), 'it fitted the observed situation of the species of Gossypium and we saw no other means whereby a genus of desert shrubs could achieve an inter-continental distribution'.
Their second major hypothesis concerned the origin and spread of the four cultivated species. Skovsted had shown that one genome of the tetraploid (New World) cottons was homologous with that of the diploid (Old World) cottons and one with the group of wild species indigenous in Central and South America. They argued that the origin of the tetraploid species was recent compared with the origin of the continental groups that had contributed the component genomes, and they postulated that seed of diploid Asiatic cottons (G. arboreum) had been taken by man across the Pacific to the west coast of South America. Hybridization could then have occured with a wild New World diploid to give rise, eventually, to the tetraploid cottons.
This hypothesis was the subject of much controversy from the time it was published. Although it provided additional stimulus for the archeological exploration of early agriculture in South America, new evidence of early cotton cultivation on that subcontinent showed all the cotton to be of the tetraploid species. Moreover, it occurred at sites remote from the known distribution of the wild diploid species. The hypothesis finally broke down when cytological evidence showed that the Old World cotton that contributed to the New World tetraploids must have been from an ancestral form of G. herbaceum and thus from the African land mass, not from Asia.
As the new evidence emerged, H utchinson critically re-assessed the various hypotheses on the origin and spread of the tetraploid cottons; at first as part of a series of lectures delivered in the summer of 1954 at Raleigh, North Carolina (U.S.A.) and later published as The application o f genetics to cotton improvement, in 1959 (77) . Reflecting on earlier comments by Harland on this contoversial issue, Hutchinson concluded that, with an ancient origin of the tetraploids now more probable than a recent one, identification of the original diploid parents would remain largely a matter of conjecture.
A f r i c a
In addition to the Cotton Research Station in Trinidad, the Corporation also funded its own station at Barberton in South Africa, which concentrated on practical breeding and applied research in agronomy. As the work progressed, it became increasingly apparent that there would be advantages in merging the work of the two stations in an important cotton-producing country, preferably in Africa, where most of the Corporation's scientific staff were deployed.
In 1942, the Corporation announced its intention of closing both the Barberton and Trinidad stations, but action on developing the new central site, which had been obtained at Namulonge in Uganda, was necessarily slow until after the War. However, the Trinidad station was closed in 1944 and, as an interim assignment, Hutchinson was appointed Chief Geneticist and attached to the Sudan Government service at their research station at Shambat, near Khartoum.
At Shambat, Hutchinson worked with R.L. Knight, who had been employed for some time by the Corporation to work on the genetics of resistance to an important bacterial disease of cotton, widely known at the time as 'blackarm', but later refered to as bacterial blight. Hutchinson sent seed of the world collection of cottons to Shambat where Knight inoculated the young plants with bacterial blight. By the time Hutchinson arrived they were able to screen the whole collection for resistance and plan experiments to elucidate further aspects of the genetics. The combination of Knight's knowledge of resistance genes with Hutchinson's experience in working out the taxonomy and evolution of the cultivated cottons, enabled them to make rapid progress and led to new understanding of the evolution of resistance to the disease (58).
Among the tetraploid cottons they found the highest levels of resistance in west African accessions of the perennial cotton, G. hirsutum race punctatum which had been introduced as 'backyard' cottons along the old trading routes during the 19th century. From the early 1900s, however, the commercial crop in Nigeria had been based on the introduction and spread of upland forms of G. hirsutum imported from the U.S.A., which had become known as 'Nigerian Allen'. They argued that, over the years, introgression had probably taken place between the punctatum cottons and the commercial crop and that this accounted for the resistance they found sporadically among West African upland stocks. Accordingly, they sent for some commercial seed of Nigerian Allen and were delighted to find in a small plot of seedlings grown from it, one that was virtually immune to the disease.
When Hutchinson moved to Namulonge in 1947, he screened further samples of Nigerian Allen from which he established a series of highly resistant lines which he called 'Albar' ('AT from Allen, and 'bar' for blackarm resistant). The Albar lines proved to be very diverse and were widely used in Africa in subsequent years, not only as a source of resistance to bacterial blight, but also as promising material for reselection for characters of commercial importance. Some 15 years after Hutchinson started this work, Albar derivatives were released as the new commercial varieties in Uganda and, at about the same time, derivatives of Albar crosses were released in Tanzania (Arnold 1970 ).
Hutchinson took with him to Uganda the whole collection of G. leaving the remainder at Shambat, because only hirsutum cotton was grown in sub-Saharan Africa. For the first few years at Namulonge, he continued his taxonomic research, concentrating on the differentiation of races within G. hirsutum (60). In 1949, however, he succeeded F.R. Parnell as director of the station and that effectively marked the end of his career as a 'hands on' research worker.
T h e C o t t o n R e s e a r c h St a t io n , n a m u l o n g e Although a start had been made on building the new station at Namulonge in 1945, materials were difficult to obtain and the station was not ready for its official opening until 9 November 1950, not long after Hutchinson became Director. By that time a survey of the site, totalling about a 1000 hectares, had been completed and some 200 hectares had been cleared and brought into cultivation. A group of about a dozen experienced research staff, largely transferred from Corporation work in other countries, had been assembled and a research programme was well under way.
In guiding the research, Hutchinson was clearly influenced by the need to strike a balance between his own interests in the more fundamental aspects of research and the demands of those seeking immediate results of benefit to the cotton industry. His early experience in Trinidad had convinced him of the value of devoting at least some of the available resources to fundamental research. Inevitably, however, there was controversy. It extended well beyond Corporation staff in Uganda and some of it found expression in articles and exchanges of letters in the Empire Cotton Growing Review.
There was implicit criticism, for example, from Dr Lawrence Balls, F.R.S., who, in an article in the Review in 1951, found it 'a strange omission' that there were no plans to instal facilities at Namulonge for small-scale spinning tests. Based on his experience in Egypt, Balls saw great advantages in assessing quality on the spot, rather than by sending samples to the Shirley Institute in Manchester, with the inevitable delays in receiving the results.
Hutchinson defended his position in a letter to the Editor. He expressed his satisfaction with the arrangements for testing at the Shirley Institute and explained his preference for using the resources of Namulonge to investigate the botanical aspects of quality. He argued that, in the long run, finding out how lint hairs were formed would provide more tools for the breeder than by simply evaluating the end product.
He wrote: 'W hen Namulonge was planned, we set out ... to leaven our empirical research with a proportion of long-range investigation ...', and to make his philosophy clear he quotes from a paper by Kidd (1951) , as follows: 'Too great a concentration on the development of processes may give results quickly but, in the long run, will debase the scientific method to a level of empiricism and finally sterilize it completely.' But the m atter did not end there. In further correspondence, both C.H. Brown and F. Dunkerley independently supported the main arguments advanced by Balls. Brown, who had served on the Cotton Research Board in Egypt declared: 'I am an u nrepentent believer in empiricism in all these things.' In his final response, Hutchinson shows that he was not persuaded. He writes: 'I remain an unrepententwhat shall I say? -long-ranger. Though there are still rabbits coming out of the hat, it seems to me no more than an elementary precaution to find out where they breed before the supply runs out.'
In his leadership at Namulonge and in his wider contacts with Corporation staff in other countries, Hutchinson constantly encouraged more penetrating research and publication of results. H e was just as interested in the work of Corporation teams in other countries as he was in those at Namulonge. Thus, instead of being the central research station that was initially envisaged, Namulonge became more of a partner in a team effort that covered the cotton growing areas of anglophone Africa, and beyond.
The problem of bacterial blight was widely tackled and largely overcome; there was pioneering work on rainfall, evapotranspiration and crop water requirements; and a range of breeding methods was explored and evaluated. Above all, there was the pervading philosophy initiated at Namulonge by Parnell, but vigorously pursued by Hutchinson, that cotton research should not be done in isolation, but in the context of the farming systems of which it was part. Although the Cotton Research Station continued to be criticized for being too fundamental in its approach and, consequently, too far removed from the immediate problems of the small producer, it is largely for the products of that more fundamental work that it will be remembered. Those who worked at M akerere during the period in which the new Faculty of Agriculture was being developed recall the many ways in which they were helped by Hutchinson's keen interest. Regarding agriculture as of fundamental importance to the future welfare of the region, he maintained, for example, that the Faculty building should have a commanding position on the hill at Makerere, an opinion that was not shared by everyone. In the original development plan for Makerere, a very small site in the 'Science Quadrangle' had been allocated to agriculture. However, when outline plans for the new Faculty building had been drawn up, Hutchinson carefully inspected all the available sites. After a tough debate in Council, agriculture was finally allocated the one remaining prime site on the M akerere campus, opposite the library and next to the main administrative building. After the meeting, Hutchinson's only comment to Wilson was: 'Go and put a brick on it quick!'
Hutchinson also played a key role in obtaining a suitable site for a university farm. At his suggestion, negotiations were successfully completed for the purchase of an old, virtually derelict, estate of some 140 hectares of freehold land about ten miles from Makerere and not far from Namulonge. While the site was being planned and fenced, Hutchinson offered to take over the herd of about 60 head of run-down cattle and rehabilitate them at Namulonge, until such time as the university farm was in a position to manage them properly. In these and other ways, a close relation was established between Namulonge and the Faculty of Agriculture which was particularly important in those formative years. Namulonge staff gave lectures, served on the Faculty Board and also benefited from close interaction with students, a high proportion of whom, from those early intakes, went on to hold prominent positions in their home countries. When he left Uganda, Hutchinson was made an Honorary Fellow of Makerere, the highest honour that, at that time, could be bestowed.
Hutchinson's other major contribution during this period concerned the Gayaza Girls High School and arose from the challenge to agriculturalists to find a remedy for the condition known as 'kwashiorkor'. This condition, which was prevalent among children in the then Kingdom of Buganda had, by the early 1950s, been conclusively shown to be caused by protein deficiency in the diet. Although the medical authorities therefore came to regard it as an agricultural problem, the agricultural authorities were at a loss to know how to change well-established dietary customs.
It was at this point that the problem came to the attention of a committee chaired by the Principal of Makerere, Mr (later Sir Bernard) de Bunsen, and charged with the responsibilty of formulating educational policy. As a member of that committee, Hutchinson saw the opportunity of creating greater awareness of nutritional problems in the mothers of the future through the children of the present, a policy particularly appropriate for most African countries, where the growing of food crops is largely the responsibility of women.
Gayaza Girls High School, regarded as the premier girls school in the country, is situated about ten miles from Kampala off the road to Namulonge and run by the Church Missionary Society. Hutchinson contacted the H ead Mistress to discuss possibilities of combining the teaching of nutrition with practical farming in the school curriculum. She was very receptive to his ideas and the Gayaza Farm Diet Scheme got under way, initially assisted by a grant from the Nuffield Foundation. From the outset the scheme was managed entirely by women, including the initial task of bringing the 37 hectares of school land, mainly covered with elephant grass and bush, into production for both crops and livestock. Hutchinson was chairman of the small management committee of the scheme until he left Uganda and he was also invited to become a govenor of the school. From these small beginnings, the Gayaza scheme had wide impact on the nutrition of children in Uganda and elsewhere and is now widely acclaimed as having made a major contribution to the principles of rural development.
No account of H utchinson's contributions during this period would be complete without reference to his role in promoting meetings of agricultural scientists. In visiting research stations in the region, he had been impressed both by the quality of the research of the small teams he encountered and by the relative isolation in which they worked. Funds for travel were always severely restricted and there had to be very special reasons for approving travel to another country. Hutchinson provided those reasons. H e persuaded the East African A griculture and Forestry R esearch Organization to create a Specialist Committee on Agricultural Botany of which he became the first chairman. The Committee, which inevitably became widely known as 'SCAB', met at approximately yearly intervals with no purpose other than the interchange of ideas among plant breeders, pathologists and physiologists. In many ways it anticipated the creation of networks and their associated 'workshops' which have now become such a common feature of international agricultural research funded through agencies such as the Consultative G roup on International Agricultural Research.
R e t u r n t o C a m b r i d g e
Retirem ent from overseas careers had traditionally been considerably earlier than retirement from home-based occupations. In the Corporation, retirem ent age, initially 52, was extended to 56 in 1953. Even so, by 1956, Hutchinson's retirement date was only two years away. It is evident from his correspondence with Sir Frank Engledow, then in his final year as Drapers Professor of Agriculture at Cambridge, that he considered applying both for the Directorship of the Rotham sted Agricultural Experiment Station and for the Chair of Genetics at Cambridge, both of which were due to become vacant at about the right time to coincide with his retirement. Although he had a strong desire to continue in agriculture, he equally relished the thought of returning to Cambridge.
His letters do not reveal how he came to consider early retirement to become a candidate for Sir Frank's own post but, on 15 December 1956, he wrote from Uganda to the Cambridge Registrar asking that his name be considered for the Drapers Professorship of Agriculture. On 12 January he received a telegram announcing his election to the Chair and also to a fellowship of St John's College. He immediately tendered his resignation to the Corporation and left Namulonge in mid-September 1957 in time to take up his appointment in Cambridge at the beginning of the autumn term.
Thus ended the phase of his career devoted to tropical agriculture. Although frequently invited thereafter to participate as a consultant in work overseas, he rarely accepted until after his final retirement, so that he could give his undivided attention to the new challenge to which he had dedicated himself.
The challenge was indeed formidable. Student numbers in agriculture were already declining and, if this trend were to be arrested or reversed, far-reaching changes would be necessary. Agriculture, unlike the natural sciences, did not offer an honours degree or, in Cambridge parlance, was not a 'tripos' subject. By the mid-1950s some colleges were refusing to offer places to students wishing to register for non-honours courses. Moreover, having been successful in meeting the standard for entrance to Cambridge, many students who might otherwise have read agriculture, preferred to read for a tripos in natural sciences, recognizing that they could take up agriculture as a postgraduate option.
Hutchinson immediately committed himself to instituting an agricultural tripos. It took more time than he imagined, but the first courses started in 1962 and the first tripos examinations were held in 1964. However, the changes he effected proved to be inadequate or, perhaps, too late, and student numbers continued to decline. The problem was aggravated by the effects of the 'wind of change' which had radically affected the colonial agricultural service. Cambridge had traditionally been the main focus of postgraduate training for students supported by the Colonial Office through the two types of diploma offered. The two-year diploma had already been abandoned as part of the restructuring necessary to implement the tripos courses, but student numbers for the one-year diploma in agricultural science were also declining rapidly.
Consequently, changes to the syllabus were urgently needed, such as the introduction of specialized courses for part II of the tripos. Before any such plans could be fully implemented, however, the University Grants Committee (UGC), as part of its proposals for reducing the number of schools of agriculture, invited the University to consider giving up the teaching of general agriculture at Cambridge. The University responded by appointing D r J.W.L. (later Sir James) Beament, F.R.S., to head a committee which recommended redeploying the resources used for teaching general agriculture into more specialized courses. Agricultural economics was transferred to the Department of Land Economy and agricultural science was merged into what became the Department of Applied Biology. After these changes were put into effect, and shortly after Hutchinson's retirement in 1969, the School of Agriculture at Cambridge ceased to exist.
Hutchinson had been unfortunate in arriving at Cambridge at a time when radical change was necessary or, perhaps, long overdue. The courses offered by the School of Agriculture had remained virtually unchanged for many years. Agricultural students were increasingly being attracted to other universities, such as Reading and Nottingham. Under the influence of Sir Frank Engledow, most of the staff in the Cambridge School had been recruited for their ability in fundamental scientific research, irrespective of their close association with practical agriculture. Moreover, there were differences of opinion among members of staff on the best way forward. Some advocated greater opportunities for specialization, although the most influential stuck to the traditional philosophy of teaching a general course covering all aspects of agricultural science and economics. Having recently arrived into a largely unfamiliar environment, Hutchinson was not in a strong position to form his own opinion of the new and radical strategy that would have been necessary for the School to have survived. Nor was it in his nature to become embroiled in battles that would have been inevitable among determined members of staff with opposing views.
Even with the wisdom of hindsight, it is difficult to see exactly what alternative action might have been possible once the decline in student numbers had become acute. Characteristically, after the U G C had made its pronouncement, Hutchinson accepted it without any attem pt to mobilize opposition to it. By that time it might well have been too late anyway. Instead, he lent his w holeh earted su p p o rt to making the transform ation a success and, despite the difficulties and disappointments, he remained a source of inpiration to the staff and students with whom he was associated.
Although his interests widened, he maintained his enthusiasm for unravelling the evolutionary history of crop plants, which manifested itself both in his lectures and in the stimulation he gave to work and publication in this general area. H e assembled a collection of Phaseolus beans that was developed by others and formed the basis of a subsequent breeding programme. In 1962, he organized and contributed to a series of lectures by specialists on crop-plant evolution and agricultural history, which he subsequently edited and published as a book of essays (89) .
H e took a special interest in the university farm, which he visited regularly and, accompanied by the farm manager, visited leading farmers in the country. As a fellow of St John's College, he also visited the college estates, and developed close relations with many of the tenant farmers. Stemming from his career in genetics, it was the encouragement he gave to the staff on the university farm to record the performance of the beef herd that eventually resulted in the adoption of beef recording schemes more generally.
His wider interests in agriculture led him to reflect on the small and declining proportion of the population in industrialized countries engaged in food production, and the consequent risks of a lack of awareness of the relation between the wellbeing of human communities and the biological resources on which they depend. U nder his leadership, a course of open lectures on population and food supply was given in 1966 and repeated in 1967. The lectures were published as a book of essays (104), and a course on biological resources was introduced as an option in Part II of the tripos. In many respects this approach was ahead of its time and anticipated the environmental concerns that have been more widely expressed in subsequent years.
While at the School of Agriculture, Hutchinson maintained close contact with the Cotton Research Corporation, serving from 1957 to 1969, first as a member and then as Chairman of its Scientific Advisory Committee. His interest in tropical agriculture also featured strongly in many other respects, such as in his work with graduate students and in the encouragement he continued to give to research workers overseas. He was the first Chairman of the Centre for South Asian Studies at Cambridge and scientific adviser to its research project on agrarian change in rice-growing areas of South India and Sri Lanka. His concern that applied research, both home and overseas, should receive greater recognition was reflected in his support, as a member of the Committee on Post Graduate Studies, for the principle of awarding Ph.D. degrees on the basis of published work, a principle that was introduced at Cambridge in the mid-1960s. He was also active in supporting wider fellowship of the Royal Society to include greater recognition for applied work.
During this period, he also began to take an active interest in several research institutes in East Anglia, an interest he maintained well into retirement. He was appointed as the representative member of Cambridge University to the Council of the John Innes Institute (Norwich) in 1959, and served as Vice-Chairman in 1962 and 1963 . In 1965 , he resigned from the Council owing to pressure of work but was made a trustee of the John Innes Charity. He became Chairman of the governing body of the Plant Breeding Institute (Trumpington, Cambridgeshire) in 1960, and for the next 11 years helped to guide it through its most rapid period of expansion. At about the same time, he was appointed to the Executive Committee of the Norfolk Agricultural Station, which he served for more than 23 years, first as the representative of Cambridge University but, from 1981, as one of the elected members. In helping to guide the work of these institutes, he is remembered for the encouragement he gave to individual members of staff and for his commitment to the principle that applied research should always be reinforced by more fundamental investigations.
His interests and activities extended well beyond the scope of agriculture and its related sciences, however. In 1963, for example, he became one of the first trustees of the Lucy Cavendish College, giving tangible expression to his desire to see women's education at Cambridge greatly expanded. He helped to steer the College through all the stages of gaining recognition by the University, of the development of an appeal and of the gradual transfer of government from the Trustees to the Governing Body of the College. Among the many other activities in which he was engaged, he was elected President of the British Association for the Advancement of Science in 1966, served as President of the African Association of the United Kingdom in 1968-69 and was a member of the Council of the Senate at Cambridge from 1961 to 1964. R e t i r e m e n t In retirement, Hutchinson continued to devote a great deal of time to writing and to encouraging others to do likewise. Freed from the responsiblities of office, his thoughts tu rn ed increasingly to the econom ic and social consequences of industrialization, population increase, and agricultural change. As Professor of Agriculture, he had inherited a course of lectures on comparative agriculture from Sir Frank Engledow, into which he had incorporated his own ideas. This material formed the basis of a series of lectures he delivered when he visited India during the winter of 1970. At the invitation of Dr M.S. Swaminathan, F.R.S., he spent four months at the Indian Agricultural Research Institute in New Delhi, supported by the Royal Society Leverhulme Visiting Professorship.
Three publications arose from this visit. First, he completely revised his lectures to make them more generally applicable to the changing nature of agriculture throughout the world. The eventual result was a book entitled Farming and food supply: the interdependence o f countryside and town, published in 1972 (115). Second, he was able to give further expression to his longstanding interest in crop diversity through a symposium in which he brought together a group of leading Indian scientists, all of whom had spent the greater part of their careers working on one or other of the Indian crops. Hutchinson played a leading role in the symposium, produced a synthesis of the contributions and edited the book that was subsequently developed from them (118). Third, he delivered the first Coromandel lecture, entitled 'The strategy of agricultural development' (107).
Hutchinson had always been recognized as an outstanding lecturer, which is well exemplified by the various presidential addresses and other lectures published before his retirem ent (71, 92, 94, 98) . A fter his retirement, he allowed himself to become more philosophical and speculative about the future. For example, in the Eddington M em orial L ectures, given in Cam bridge in 1974 (122), he expanded on the consequences of urbanization, inequity in the distribution of incomes, and the importance of self-restraint in the use of natural resources. Emphasizing the dangers of environmental degradation, he stressed the need 'to develop the kind of public conscience that will make the proper disposal of effluents a m atter of civilized behaviour, rather than law enforcem ent'. It was probably these and related thoughts that led to his being invited to preach the University Sermon in Commemoration of Benefactors in G reat St Mary's Church, in November 1977, which he entitled 'A faith for hard times: our heritage and our stewardship ' (127) .
H e visited India again in 1971, having accepted an invitation from the Overseas Development Administration to join Sir Charles Pereira, F.R.S., on a 'high level mission'. A fter touring the 'All-India projects in dry-land agriculture' they designed a pilot project for operational research on a water-shed basis in the black vertisols of Indore. Even though about 35 years had elapsed since he had worked in India, Hutchinson was well remembered by many people at Indore and Sir Charles was impressed by the obvious respect he commanded from all who had known him.
In 1972, he returned to Uganda to participate in the ceremony of handing over the Namulonge station to the Uganda Government, having been elected Vice-President of the Council of the Cotton Research Corporation in the previous year. It had been my responsibility, as Director of the station, to work out the administrative details of the hand-over, in collaboration with the Uganda Government, and to plan an appropriate ceremony for the transfer of ownership. Early in 1971, General Idi Amin Dada had come to power and there had been a complete change in government, which initially cast doubt on the arrangements that had been made. Fortunately, however, Amin took a personal interest in the station and, on the appointed day, Hutchinson duly handed over the deeds. Amin reciprocated by presenting him, as the Corporation's leading representative, with the mounted head of a Uganda kob. The army band played the Uganda national anthem followed by 'God save the Q ueen', and Amin and Hutchinson toured the station, standing shoulder to shoulder in an open Landrover.
In the light of subsequent events in Uganda, the thought of these two standing together in apparent harmony can appear only as incongruous but, at that particular time, Amin was seen by the Baganda as the liberator from the oppressive regime of Obote. As the vehicle passed slowly through the ululating crowd of local people, there could have been few thoughts of the tragic circumstances that were to engulf the country not long afterwards.
Before the ceremony, Hutchinson had spent the greater part of a day talking to the staff and bringing himself up to date with progress in the research programmes. I thought that we should make a special effort to write up those aspects of the work that did not lend themselves to publication in the standard scientific journals and suggested to Hutchinson that the Corporation might produce a special edition of the Cotton Growing Review for this purpose. His response was immediate and left no room for argument: 'You need a book', he said. And so a book it was. H e subsequently persuaded the Corporation to act as co-publishers, read and commented on all the manuscripts and wrote a foreword (125). But Hutchinson's activities in retirement were by no means confined to agriculture overseas. He continued to pursue numerous interests nearer to home. Although he gradually withdrew from most of his positions on boards and committees, he continued his association with the Norfolk Agricultural Station, joining its former director, A.C. Owers, in writing a book published in 1980 (124), which described 70 years of 'experiment and advice' that had emanated from the Station. He was active for many years in supporting the British Association, especially when the subject under discussion lay close to his own contributions. In 1977, for example, he acted as Chairman and discussion leader for the main session of a joint meeting of two sections of the Association on the 'Conservation of plant genetic resources'.
FAMILY LIFE AND THE SOCIETY OF FRIENDS
Hutchinson was born into a family with long-standing Quaker traditions. In 1930, he married M artha Leonora Johnson ('Lena'), whom he had met at the Woodbrooke Quaker College in Birmingham while on home leave from Trinidad. They had two children; Helga Leonora, born in 1939, and Dennis Procter, born in 1943.
On their return to Cambridge in 1957, the family lived at 'Huntingfield', a large house on the Huntingdon Road, backing on to the university farm. It was a home at which all colleagues and old friends were made to feel most welcome, and visitors from far and wide received the same friendly hospitality. Its proximity to the university farm contributed to the close interest that Hutchinson always took in practical farm affairs during his tenure of the Chair of Agriculture. Even in the last few years of his life, when he was bent, crippled and walking with difficulty, he would ask a friend to assist him to the bottom of the garden so that he could view the crops.
Hutchinson's consistent, but unobtrusive, adherence to the precepts of the Society of Friends showed itself in many ways, including his commitment to the non-combatant ideal. For example, during the early part of World War II, when U-boats were taking a tremendous toll of allied shipping in the Atlantic and sailors in a burnt and distressed condition were frequently being brought ashore in Trinidad, Hutchinson played a leading role in the establishment of a hospital for their rehabilitation, and successfully mobilized members of the local Indian community in support. Many years later, after he had retired, he was concerned at the build-up of U.S. air bases in East Anglia and at the proposal to install cruise missiles at Molesworth. W hen approached by Cambridge Against Missile Bases (later, the Cambridge branch of the Campaign for Nuclear Disarmament), he agreed to act as treasurer, thus lending his name and prestige to the association.
In 1959, he was invited to join the Board of Governors of the Friends School in Saffron W alden (Essex). H e soon became its chairman and continued in office until 1975. It was largely his vision and faith that enabled the school to grow and to continue to meet the needs of children in a changing world. H e understood coeducation as not simply educating boys and girls together at the same school, but as a peparation for men and women working together on a basis of equality. Characteristically, what he advocated for others, he scrupulously practised himself. H e frequently went out of his way to make it clear that Lena shared equally in his life's achievements, even though she did not enter directly into his scientific work.
H e regularly attended the Friends' M eeting House in Jesus Lane, where his pesence was always greatly valued. Although his achievements were universally acknowledged, he claimed no special authority for himself as a Quaker, always according others an equal status. Easy in manner, but forthright when he felt strongly, he made everyone feel that he had as much to receive from their fellowship as he, himself, could offer. H e was invited to speak on the Quaker faith on several occasions and preached sermons around this theme in Trinity College Chapel, Jesus College Chapel, and St John's Church, Hills Road, Cambridge.
Those who provided their personal recollections for this memoir have described the many attributes that made Hutchinson a source of inspiration to all who interacted with him: the ease and clarity with which he communicated in both the spoken and written word; his ability to listen to others and draw together the salient points of a discussion that made his work on committees so valuable, whether serving as a member or chairman; the contrast between his genial and rather gentle manner and his hard and critical attitude to scientific evidence; his insights into other peoples' findings that pointed to the broader significance of their work, often before they had seen it for themselves; his willingness to assist his younger colleagues in writing up their work in spite of his own pressing commitments; and his pervading modesty that often amazed those who considered him their superior. Perhaps, above all, was the influence that he and Lena brought to bear on people's daily lives, whether as part of the closely knit community of an overseas station, or in the more dispersed activities of life at Cambridge. Their thoughtful, caring attitude gave everyone the encouragement to give of their best, whatever their walk of life.
Of the many pieces of his own writing that reflect this rare combination of personal qualities, the most illuminating are to be found in the St John's College Lecture, which he delivered in 1977 at the University of East Anglia (126). There could be no more fitting epilogue to this biographical memoir than the words that he himself wrote in concluding that lecture: I confess that I had very little idea of where I wanted to go when I started in research. I must now try to convince you that at least I know where I have been! When one looks back and considers what has been important in one's life, it is of course people and not things that come to mind. The collaboration with my contemporaries in India in breaking new ground in research policycollaboration that became friendships that endure 40 years after I left India. The Gayaza project, and the community of interest and the contribution to development thinking that grew out of it. And the team work of working out and mounting the agricultural tripos, and rebuilding the department to teach Applied Biology, and the understanding and frienships that came out of it.
These are the first matters that come to mind, but they lead on to something more fundamental. Research became meaningful as I began to develop a sense of direction -a feeling that understanding the nature and evolutionary history of the cottons was more than the satisfaction of curiosity in the name of science, that this was the identification of a part of the pattern of life and would lead on to an appreciation of the pattern of life in altogether wider spheres. And so from the study of the evolution of the cottons I went on to the evolution of crop plants in general, and to the evolution of farming peoples among whom they arose. And so on to the evolution of the etraordinarily successful species to which we belong -a species now becoming frightened of its own success, fearful that he cannot hold what he has gained, that he has exploited the resources on which his success is based, and that there is not enough left to carry him on.
This in itself is a challenge, and if we face it we have no cause to be afraid. We are beginning to study ourselves, beginning to appreciate that our success in directing in our own interest the ecosystem in which we live, is an essential experience for our next great endeavour which is to learn to manage ourselves. So I have come from a rather tentative and uncertain beginning to a sense of partnership with those who have some conception of human life and relationships, and a sense of the direction which human progress should take.
There still remains one question: does it matter? Are we just in an aimless progression from the big bang that was the beginning to a big bang, cosmic or man-made, that will be the end? Or is there meaning and purpose in it all? One begins with the faith transmitted from ones parents, and I was fortunate in receiving a Christian faith that was lived out in uprightness and integrity. This I have held, and in so far as I have lived up to it, life has made sense, and an awareness of purpose and meaning has grown stronger. So I stand where my fathers stood, with a sense of accountability for what I do and the way I live, and with a hope that transcends the duration of my natural life. 
